The effects of hypothermia on neutrophil function in vitro.
Hypothermia may be associated with compromised host defenses and serious bacterial infections in man. We have examined the effects of moderate hypothermia (29 degrees C) on neutrophil function in vitro. At 29 degrees C, neutrophil phagocytosis of Staphylococcus aureus was impaired. In contrast, neutrophil killing of Streptococcus faecalis was most affected by hypothermia. Phagocytosis, as measured by neutrophil ingestion of opsonized oil-red-O-particles, was reduced at 29 degrees C over the 15 min of observation. Neutrophil metabolism linked to bactericidal pathways dependent on oxidative metabolism was reduced at 29 degrees C. Hexose monophosphate pathway (HMP) activity in neutrophils early after stimulation with latex particles was reduced. After 2 hr HMP activity was similar at 29 degrees C and 37 degrees C. Neotetrazolium dye reduction was reduced early after latex stimulation of neutrophils and after 30 min it was similar to cells at 37 degrees C. Leukocyte migration under agarose to bacterial-derived and formyl-methionyl-phenylalanine chemotactic factors was reduced by 50% and 70%, respectively. Migration to serum-derived chemotactic factor was reduced by only 20%. When cells were cooled to 29 degrees C for 30 to 90 min and rewarmed, neutrophil function was normal. These effects of hypothermia on neutrophil function may explain, in part, the increased incidence of serious and frequently fatal bacterial infections in man.